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Description
CROSS-REFERENCE TO RELATED APPLICATION

[0001] The present application claims a priority of the
Chinese patent application No0.201710065501.1 filed on
February 6, 2017, which is incorporated herein by refer-
ence in its entirety.

TECHNICAL FIELD

[0002] The present disclosure relates to the field of
communication technology, in particular to a routing
method and a routing device.

BACKGROUND

[0003] In a conventional scheme, Session Manage-
ment (SM) information is transmitted by a Session Man-
agement Function (SMF) merely to an Access and Mo-
bility Management Function (AMF), and the SM informa-
tion is not parsed by the AMF. Hence, there probably
exists such a problem that the AMF cannot route a reply
message when the replay message is returned by a (Ra-
dio) Access Network ((R)AN).

[0004] Hence, thereis an urgentneed to provide a fea-
sible scheme to at least partially solve or improve the
above problem.

SUMMARY

[0005] An object of the present disclosure is to provide
a routing method and a routing device, so as to solve the
problem in the related art where the AMF cannot route
SM-related information from the (R)AN.

[0006] In one aspect, the present disclosure provides
in some embodiments a routing method, including: re-
ceiving, by an AMF, a first message from an (R)AN, the
first message including session-related information and
routing information associated with the session-related
information; and routing, by the AMF, the session-related
information to a relevant SMF in accordance with the
routing information.

[0007] In some possible embodiments of the present
disclosure, prior to receiving, by the AMF, the first mes-
sage from the (R)AN, the routing method furtherincludes
transmitting, by the AMF, a second message to the
(R)AN. The second message includes the session-relat-
ed information and the routing information associated
with the session-related information, and the first mes-
sage is aacknowledgement message of the second mes-
sage.

[0008] In some possible embodiments of the present
disclosure, the transmitting, by the AMF, the second mes-
sage to the (R)AN includes: combining, by the AMF, a
plurality of pieces of session-related information received
from a plurality of SMFs into one second message, the
second message carrying the routing information asso-
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ciated with each piece of session-related information;
and transmitting, by the AMF, the second message to
the (R)AN.

[0009] In some possible embodiments of the present
disclosure, the routing, by the AMF, the session-related
information to the relevant SMF in accordance with the
routing information includes, upon the receipt of the first
message for confirming the second message from the
(R)AN, determining, by the AMF, the relevant SMF in
accordance with the routing information associated with
the session-related information, and transmitting the ses-
sion-related information to the SMF.

[0010] In some possible embodiments of the present
disclosure, the routing information includes one or more
of a Protocol Data Unit (PDU) session Identity (ID), an
ID allocated by the AMF, and information about the SMF.
[0011] In some possible embodiments of the present
disclosure, the ID allocated by the AMF is a temporary
ID corresponding to the session-related information al-
located by the AMF upon the receipt of a third message
from the SMF, and the third message includes the ses-
sion-related information.

[0012] In some possible embodiments of the present
disclosure, the information about the SMF includes one
or more of an ID of the SMF, a Full Qualified Domain
Name (FQDN) of the SMF, an Internet Protocol (IP) ad-
dress of the SMF, and a Tunnel Endpoint Identity (TEID)
of the SMF.

[0013] In some possible embodiments of the present
disclosure, the routing method further includes storing,
by the AMF, a routing relationship between the routing
information and the SMF corresponding to the routing
information.

[0014] In another aspect, the present disclosure pro-
vides in some embodiments a routing method, including
transmitting, by an (R)AN, a first message to an AMF,
the first message including session-related information
and routing information associated with the session-re-
lated information, the routing information being adopted
by the AMF to route the session-related information to a
relevant SMF.

[0015] In some possible embodiments of the present
disclosure, prior to transmitting, by the (R)AN, the first
message to the AMF, the routing method further includes
receiving, by the (R)AN, a second message from the
AMF. The second message includes the session-related
information and the routing information associated with
the session-related information, and the first message is
a acknowledgement message of the second message.
[0016] In some possible embodiments of the present
disclosure, the routing information includes one or more
of a PDU session ID, an ID allocated by the AMF, and
information about the SMF.

[0017] In some possible embodiments of the present
disclosure, the ID allocated by the AMF is a temporary
ID corresponding to the session-related information al-
located by the AMF upon the receipt of a third message
from the SMF, and the third message includes the ses-
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sion-related information.

[0018] In some possible embodiments of the present
disclosure, the information about the SMF includes one
or more of an ID of the SMF, an FQDN of the SMF, an
|P address of the SMF, and a TEID of the SMF.

[0019] In yet another aspect, the present disclosure
provides in some embodiments a routing device, includ-
ing: a first reception module configured to receive a first
message from an (R)AN, the first message including ses-
sion-related information and routing information associ-
ated with the session-related information; and a routing
module configured to route the session-related informa-
tion to a relevant SMF in accordance with the routing
information.

[0020] In some possible embodiments of the present
disclosure, the routing device further includes a first
transmission module configured to transmit a second
message to the (R)AN. The second message includes
the session-related information and the routing informa-
tion associated with the session-related information, and
the first message is a acknowledgement message of the
second message.

[0021] In some possible embodiments of the present
disclosure, the first transmission module is further con-
figured to: combine a plurality of pieces of session-related
information received from a plurality of SMFs into one
second message, the second message carrying the rout-
ing information associated with each piece of session-
related information; and transmit the second message to
the (R)AN.

[0022] In some possible embodiments of the present
disclosure, the first transmission module is further con-
figured to, upon the receipt of the first message for con-
firming the second message from the (R)AN, determine
the relevant SMF in accordance with the routing informa-
tion associated with the session-related information, and
transmit the session-related information to the SMF.
[0023] In some possible embodiments of the present
disclosure, the routing information includes one or more
of a PDU session ID, an ID allocated by the AMF, and
information about the SMF.

[0024] In some possible embodiments of the present
disclosure, the ID allocated by the AMF is a temporary
ID corresponding to the session-related information al-
located by the AMF upon the receipt of a third message
from the SMF, and the third message includes the ses-
sion-related information.

[0025] In some possible embodiments of the present
disclosure, the information about the SMF includes one
or more of an ID of the SMF, an FQDN of the SMF, an
|P address of the SMF, and a TEID of the SMF.

[0026] In some possible embodiments of the present
disclosure, the routing device further includes a storage
module configured to store a routing relationship be-
tween the routing information and the SMF correspond-
ing to the routing information.

[0027] Instillyetanotheraspect, the presentdisclosure
provides in some embodiments a routing device, includ-
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ing a second transmission module configured to transmit
a first message to an AMF, the first message including
session-related information and routing information as-
sociated with the session-related information, the routing
information being adopted by the AMF to route the ses-
sion-related information to a relevant SMF.

[0028] In some possible embodiments of the present
disclosure, the routing device further includes a second
reception module configured to receive a second mes-
sage from the AMF. The second message includes the
session-related information and the routing information
associated with the session-related information, and the
first message is aacknowledgement message of the sec-
ond message.

[0029] In some possible embodiments of the present
disclosure, the routing information includes one or more
of a PDU session ID, an ID allocated by the AMF, and
information about the SMF.

[0030] In some possible embodiments of the present
disclosure, the ID allocated by the AMF is a temporary
ID corresponding to the session-related information al-
located by the AMF upon the receipt of a third message
from the SMF, and the third message includes the ses-
sion-related information.

[0031] In some possible embodiments of the present
disclosure, the information about the SMF includes one
or more of an ID of the SMF, an FQDN of the SMF, an
|P address of the SMF, and a TEID of the SMF.

[0032] Instillyetanotheraspect, the presentdisclosure
provides in some embodiments an AMF device, including
a processor, a memory, and a computer program stored
in the memory and executed by the processor. The proc-
essor is configured to execute the computer program so
as to implement the above-mentioned routing method.
[0033] Instillyetanotheraspect, the presentdisclosure
provides in some embodiments an (R)AN device, includ-
ing a processor, a memory, and a computer program
stored in the memory and executed by the processor.
The processor is configured to execute the computer pro-
gram so as to implement the above-mentioned routing
method.

[0034] Instillyetanotheraspect, the presentdisclosure
provides in some embodiments a computer-readable
storage medium storing therein acomputer program. The
computer program is executed by a processor so as to
implement above-mentioned routing method.

[0035] Instillyetanotheraspect, the presentdisclosure
provides in some embodiments a computer-readable
storage medium storing therein acomputer program. The
computer program is executed by a processor so as to
implement above-mentioned routing method.

[0036] According to the embodiments of the present
disclosure, the AMF may receive the first message from
the (R)AN, and the first message may include the ses-
sion-related information and the routing information as-
sociated with the session-related information. Then, the
AMF may route the session-related information to the
relevant SMF in accordance with the routing information.
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As aresult, it is able to correctly route the session-related
information between the (R)AN and the SMF.

BRIEF DESCRIPTION OF THE DRAWINGS

[0037] In order to illustrate the technical solutions of
the present disclosure or the related art in a clearer man-
ner, the drawings desired for the present disclosure or
the related art will be described hereinafter briefly. Obvi-
ously, the following drawings merely relate to some em-
bodiments of the present disclosure, and based on these
drawings, a person skilled in the art may obtain the other
drawings without any creative effort.

FIG. 1 is a schematic view showing a procedure of
initiating, by a User Equipment (UE), a service re-
quest in the related art;

FIG. 2 is a flow chart of a routing method according
to a first embodiment of the present disclosure;
FIG. 3 is a flow chart of a routing method according
to a second embodiment of the present disclosure;
FIG. 4 is a schematic view showing a signaling pro-
cedure when routing information is a PDU session
ID according to a third embodiment of the present
disclosure;

FIG. 5 is a schematic view showing a signaling pro-
cedure when routing information is information about
an SMF according to a fourth embodiment of the
present disclosure;

FIG. 6 is a schematic view showing a signaling pro-
cedure when routing information is an ID allocated
by an AMF according to a fifth embodiment of the
present disclosure;

FIG. 7 is a schematic view showing a procedure of
combining or splitting, by the AMF, SM information
and routing the message upon the receipt of the SM
information from a plurality of SMFs providing serv-
ices for a UE according to a sixth embodiment of the
present disclosure;

FIG. 8 is a block diagram of a routing device accord-
ing to a seventh embodiment of the present disclo-
sure;

FIG. 9is a block diagram of a routing device accord-
ing to an eighth embodiment of the present disclo-
sure;

FIG. 10 is a block diagram of a routing device ac-
cording to a ninth embodiment of the present disclo-
sure; and

FIG. 11 is a block diagram of a routing device ac-
cording to a tenth embodiment of the present disclo-
sure.

DETAILED DESCRIPTION

[0038] The present disclosure will be described here-
inafter in conjunction with the drawings and embodi-
ments. The following embodiments are for illustrative pur-
poses only, but shall not be used to limit the scope of the
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present disclosure. Actually, the embodiments are pro-
vided so as to facilitate the understanding of the scope
of the present disclosure.

First Embodiment

[0039] AsshowninFIG. 1, a procedure of initiating, by
a UE, a service request in the related art may include the
following steps.

[0040] Step 1:the UE may transmit a Mobility Manage-
ment (MM) Non-Access Stratum (NAS) service request
message to an (R)AN, and the request message may
include a PDU session ID, a security parameter and a
PDU session state. The UE may package the NAS mes-
sage in a Radio Resource Control (RRC) message, and
transmit it to the (R)AN. The RRC message may include
atemporary ID and the NAS message. When a triggering
condition for the execution of the service request by the
UE is a user data generated at an upper layer, the PDU
session ID may be carried in the NAS service request
message, so as to indicate a PDU session to be activated
by the UE. When merely a signaling connection is estab-
lished for the UE, it is unnecessary for the UE to transmit
the PDU session ID. When the initiation of the procedure
is triggered by a paging message and the UE needs to
activate the PDU session, the PDU session ID may be
carried in an NAS session request message, so as to
indicate the PDU session to be activated. Otherwise, no
PDU session ID may be carried in the request message.
The PDU session state may be adopted to indicate an
available PDU session for the UE.

[0041] Step2:the (R)AN may transmit an N2 message
to an AMF, and the N2 message may include the NAS
service request, a temporary ID, position information, a
Radio Access Technologies (RAT) type, and an RRC
establishment cause. The (R)AN may select the AMF in
accordance with the temporary ID, and the position in-
formation and the RAT type may be related to a cell in
which the UE resides.

[0042] Step 3: when the service request is not subject-
ed to integrity protection or an integrity protection exam-
ination fails, the AMF may initiate an NAS authentica-
tion/security procedure. When the UE wants to establish
the signaling connection, it may transmit uplink signaling
after the end of security interaction, and it is unnecessary
for the UE to continue to perform the subsequent steps.
[0043] Step 4 may include the following two steps.
[0044] Step 4a (optional): the AMF may transmit an
N11 message to an SMF, and the N11 message may
include the PDU session ID.

[0045] Step 4b (optional): the SMF may transmit an
N11 message to the AMF, and the N11 message may
be N2 SM information including a Quality of Service
(QoS) attribute and Core Network (CN) N3 tunnel infor-
mation. Upon the receipt of the message in Step 4a, the
SMF may transmit the N11 message to the AMF, so as
to establish a user plane for the PDU session. The N2
SM information may include information to be provided
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by the AMF to the (R)AN.

[0046] Step 5 (optional): the AMF may transmit an N2
request message to the (R)AN, and the N2 request mes-
sage may include the N2 SM information received from
the SMF, a security context, an AMF signaling connection
ID, and a switching limit list and NAS service acceptation
message. The (R)AN may store the security context, the
AMF signaling connection ID, QoS information about a
QoS stream for the activated PDU session, and an N3
tunnel ID in a context of the UE. The NAS service accep-
tation message may include the PDU session state in
the AMF.

[0047] Step 6: the (R)AN may execute an RRC con-
nection reconfiguration procedure in accordance with the
QoS information about the QoS stream for the activated
PDU session, and transmit the NAS service acceptation
message to the UE. The UE may delete a context of the
PDU session not activated by a core network.

[0048] Step 7: after an RRC connection has been es-
tablished at the user plane, uplink data from the UE may
be transmitted to the (R)AN. The (R)AN may transmit the
data to a User Port Function (UPF) in Step 4.

[0049] Step 8 (optional): the (R)AN may transmit an
N2 request acknowledgement message to the AMF, and
the N2 request acknowledgement message may include
the N2 SM information. The N2 SM information may in-
clude (R)AN tunnelinformation, an accepted QoS stream
forthe activated PDU session, and arejected QoS stream
for the activated PDU session. When the N2 message
has been transmitted by the AMF in Step 5, the N2 SM
information may be returned using an independent N2
SM message.

[0050] Step 9 (optional): the AMF may transmitan N11
message to the SMF with respect to each accepted PDU
session, and the N11 message may include the N2 SM
information and the RAT type. The N2 SM information
may include the (R)AN tunnel information.

[0051] Step 10 (optional): when a dynamic Policy Con-
trol and Charging has been deployed, the SMF may ini-
tiate an IP-Connectivity Access Network (CAN) session
modification procedure, so as to provide new position
information to a Packet Control Function (PCF).

[0052] Step 11 may include the following two steps.
[0053] Step 11a (optional): the SMF may transmit an
N4 session update request to the UPF, and the N4 ses-
sion update request may include the (R)AN tunnel infor-
mation. When it is necessary to establish or update the
user plane, the SMF may initiate an N4 session modifi-
cation procedure, and provide the (R)AN tunnel informa-
tion.

[0054] Step 11b (optional): the UPF may transmit an
N4 session update replay message to the SMF.

[0055] Step 12: the SMF may transmit an N11 mes-
sage acknowledgement message to the AMF.

[0056] Asshownin FIG. 2, the present disclosure pro-
vides in this embodiment a routing method, which in-
cludes the following steps.

[0057] Step201:receiving, by an AMF, afirstmessage
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to an (R)AN, the first message including session-related
information and routing information associated with the
session-related information.

[0058] The AMF may be an access management func-
tion, or it may also be called as an access management
function entity.

[0059] The session-related information may be ses-
sion management information, e.g., N2 SM information.
[0060] The routing information may also be called as
association information, and it may include one or more
of a PDU session ID, an ID allocated by the AMF, and
information about an SMF. Taking the PDU session ID
as an example, through the routing information (the as-
sociation information), a response may be associated by
the AMF to a relevant SMF (i.e., a related SMF). Here,
the relevant SMF may be, but not limited to, the related
SMF capable of processing the N2 SM information.
[0061] In some possible embodiments of the present
disclosure, the ID allocated by the AMF may be a tem-
porary ID corresponding to the session-related informa-
tion allocated upon the receipt of a third message from
the SMF. The third message may include the session-
related information, which may refer to that mentioned in
the following fifth embodiment.

[0062] In some possible embodiments of the present
disclosure, the information about the SMF may include
one or more of an ID of the SMF, an FQDN of the SMF,
an |IP address of the SMF, and a TEID of the SMF.
[0063] Step 202: routing, by the AMF, the session-re-
lated information to the relevant SMF (i.e., the related
SMF) in accordance with the routing information.
[0064] The SMF may be a session management func-
tion, or it may also be called as a session management
function entity.

[0065] In some possible embodiments of the present
disclosure, prior to receiving, by the AMF, the first mes-
sage from the (R)AN, the routing method may further
include transmitting, by the AMF, a second message to
the (R)AN, the second message may include the session-
related information and the routing information associat-
ed with the session-related information, and the first mes-
sage may be a acknowledgement message of the second
message, as shown in Step 402 in FIG. 4 and Step 502
in FIG. 5.

[0066] In some possible embodiments of the present
disclosure, the transmitting, by the AMF, the second mes-
sage to the (R)AN may include: combining, by the AMF,
a plurality of pieces of session-related information re-
ceived from a plurality of SMFs into one second message,
the second message carrying the routing information as-
sociated with each piece of session-related information;
and transmitting, by the AMF, the second message to
the (R)AN, as shown in Step 702 in FIG. 7.

[0067] In some possible embodiments of the present
disclosure, Step 202 (i.e., the routing, by the AMF, the
session-related information to the relevant SMF (i.e., the
related SMF) in accordance with the routing information)
may include, upon the receipt of the first message for
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confirming the second message from the (R)AN, deter-
mining, by the AMF, the relevant SMF in accordance with
the routing information associated with the session-re-
lated information, and transmitting the session-related
information to the SMF.

[0068] In some possible embodiments of the present
disclosure, the routing method may further include stor-
ing, by the AMF, a routing relationship between the rout-
ing information and the SMF corresponding to the routing
information.

[0069] Hence, through Steps 201 and 202, it is able to
correctly route the session-related information between
the (R)AN and the SMF.

Second Embodiment

[0070] As shown in FIG. 3, the present disclosure fur-
ther provides in this embodiment a routing method, which
includes Step 301 of transmitting, by an (R)AN, a first
message to an AMF, the first message including session-
related information and routing information associated
with the session-related information, the routing informa-
tion being adopted by the AMF to route the session-re-
lated information to a relevant SMF.

[0071] The AMF may be an access management func-
tion, or it may also be called as an access management
function entity.

[0072] The session-related information may be ses-
sion management information, e.g., N2 SM information.
[0073] The routing information may include one or
more of a PDU session ID, an ID allocated by the AMF,
and information about the SMF.

[0074] In some possible embodiments of the present
disclosure, the ID allocated by the AMF may be a tem-
porary ID corresponding to the session-related informa-
tion allocated upon the receipt of a third message from
the SMF. The third message may include the session-
related information, which may refer to that mentioned in
the following fifth embodiment.

[0075] In some possible embodiments of the present
disclosure, the information about the SMF may include
one or more of an ID of the SMF, an FQDN of the SMF,
an |IP address of the SMF, and a TEID of the SMF.
[0076] In some possible embodiments of the present
disclosure, prior to transmitting, by the (R)AN, the first
message to the AMF, the routing method may further
include receiving, by the (R)AN, a second message from
the AMF. The second message may include the session-
related information and the routing information associat-
ed with the session-related information, and the first mes-
sage may be aacknowledgement message of the second
message.

[0077] Through the above-mentioned steps, it is able
to correctly route the session-related information be-
tween the (R)AN and the SMF.
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Third Embodiment

[0078] A signaling procedure will be described in this
embodiment when the routing information is the PDU
session ID.

[0079] As shown in FIG. 4, the signaling procedure
may include the following steps.

[0080] Step 401: the SMF may transmit an N11 mes-
sage to the AMF, and the N11 message may include the
N2 SM information and the PDU session ID.

[0081] Step 402: the AMF may transmit an N2 request
message to the (R)AN, and the N2 request message may
include the N2 SM information and the PDU session ID.
[0082] Step 403: the (R)AN may return an N2 request
acknowledgement message to the AMF, and the N2 re-
quest acknowledgement message may include the N2
SM information and the PDU session ID.

[0083] Step 404: the AMF may search for a context of
a UE in accordance with the PDU session ID, determine
the related SMF, and transmit the N11 message to the
SMF. The N11 message may include the N2 SM infor-
mation.

[0084] Through the above-mentioned Steps 401 to
404, it is able to correctly route the session-related infor-
mation between the (R)AN and the SMF.

Fourth Embodiment

[0085] A signaling procedure will be described in this
embodiment when the routing information is the informa-
tion about the SMF.

[0086] As shown in FIG. 5, the signaling procedure
may include the following steps.

[0087] Step 501: the SMF may transmit an N11 mes-
sage to the AMF, and the N11 message may include the
N2 SM information.

[0088] Step 502: the AMF may transmit an N2 request
message to the (R)AN, and the N2 request message may
include the N2 SM information and the information about
the SMF. The information about the SMF may include,
but not limited to, the ID of the SMF or the IP address of
the SMF.

[0089] Step 503: the (R)AN may return an N2 request
acknowledgement message to the AMF, and the N2 re-
quest acknowledgement message may include the N2
SM information and the information about the SMF.
[0090] Step 504: the AMF may transmit the N11 mes-
sage tothe SMF in accordance with the information about
the SMF, and the N11 message may include the N2 SM
information.

[0091] Through Steps 501 to 504, it is able to correctly
route the session-related information between the (R)AN
and the SMF.

Fifth Embodiment

[0092] A signaling procedure will be described in this
embodiment when the routing information is the ID allo-
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cated by the AMF.

[0093] As shown in FIG. 6, the signaling procedure
may include the following steps.

[0094] Step 601: the SMF may transmit an N11 mes-
sage to the AMF, and the N11 message may include the
N2 SM information.

[0095] Step 602: the AMF may allocate a temporary
ID, store a mapping relationship between the temporary
ID and the received N11 message locally, and transmit
an N2 request message to the (R)AN. The N2 request
message may include the N2 SM information and the ID
allocated by the AMF.

[0096] Step 603: the (R)AN may return an N2 request
acknowledgement message to the AMF, and the N2 re-
quest acknowledgement message may include the N2
SM information and the ID allocated by the AMF.
[0097] Step 604: the AMF may search the N11 mes-
sage related to the ID allocated by the AMF, generate a
reply message related to the N11 message, and transmit
the N11 message to the SMF. The N11 message may
include the N2 SM information.

[0098] Through the above Steps 601 to 604, it is able
to correctly route the session-related information be-
tween the (R)AN and the SMF.

Sixth Embodiment

[0099] A procedure of combining or splitting, by the
AMF, SM information and routing the message upon the
receipt of the SM information from a plurality of SMFs
providing services for a UE will be described in this em-
bodiment.

[0100] AsshowninFIG. 7, the procedure may include
the following steps.

[0101] Step 701a: the AMF may receive an N11 mes-
sage from an SMF1, and the N11 message may include
N2 SM information 1.

[0102] Step 701b: the AMF may receive an N11 mes-
sage from an SMF2, and the N11 message may include
N2 SM information 2.

[0103] Step 702: because the two N11 message are
associated with the same UE, the AMF may generate
one N2 request message carrying the N2 SM information
1, routing information about the N2 SM information 1 (i.e.,
routing information 1), the N2 SM information 2, and rout-
ing information about the N2 SM information 2 (i.e., rout-
ing information 2), and transmit the N2 request message
to the (R)AN.

[0104] Step 703: the (R)AN may process each piece
of N2 SM information in the request message, generate
corresponding reply information, and transmit an N2 re-
quest acknowledgement message to the AMF. The N2
request acknowledgement message may include the N2
SM information 1, the routing information about the N2
SM information 1 (i.e., the routing information 1), the N2
SM information 2, and the routing information about the
N2 SM information 2 (i.e., the routing information 2).
[0105] Step 704: upon the receipt of the N2 request
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acknowledgement message from the (R)AN, the AMF
may determine an SMF to which the N2 SM information
is to be transmitted in accordance with the routing infor-
mation in each information pair consisting of the N2 SM
information and the routing information, and transmit the
N11 message to the SMF. The N11 message may carry
the N2 SM information returned by the (R)AN.

[0106] The above procedure may be generated in a
service request procedure. For example, when a plurality
of PDU session IDs is carried in a service request mes-
sage by the UE and these PDU sessions are to be exe-
cuted by different SMFs, the AMF needs to trigger each
SMF to activate a user plane connection for a corre-
sponding PDU session. In the procedure, the AMF may
receive the N11 messages from different SMFs at an
approximately same time point.

[0107] Through the above Steps 701 to 704, it is able
to correctly route the session-related information be-
tween the (R)AN and the SMF.

Seventh Embodiment

[0108] Basedonasameinventive concept, the present
disclosure further provides in this embodiment a routing
device. A principle of the routing device for solving the
problem is similar to that of the routing method as shown
in FIGs. 2 and 4-7, so the implementation of the routing
device may refer to that of the routing method.

[0109] As showninFIG. 8, the routing device 800 may
include: a first reception module 801 configured to re-
ceive a first message from an (R)AN, the first message
including session-related information and routing infor-
mation associated with the session-related information;
and arouting module 802 configured to route the session-
related information to a relevant SMF in accordance with
the routing information.

[0110] In some possible embodiments of the present
disclosure, the routing device may further include a first
transmission module configured to transmit a second
message to the (R)AN. The second message may in-
clude the session-related information and the routing in-
formation associated with the session-related informa-
tion, and the first message may be a acknowledgement
message of the second message.

[0111] In some possible embodiments of the present
disclosure, the first transmission module is further con-
figured to: combine a plurality of pieces of session-related
information received from a plurality of SMFs into one
second message, the second message carrying the rout-
ing information associated with each piece of session-
related information; and transmit the second message to
the (R)AN.

[0112] In some possible embodiments of the present
disclosure, the first transmission module is further con-
figured to, upon the receipt of the first message for con-
firming the second message from the (R)AN, determine
the relevant SMF in accordance with the routing informa-
tion associated with the session-related information, and
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transmit the session-related information to the SMF.
[0113] In some possible embodiments of the present
disclosure, the routing information may include one or
more of a PDU session ID, an ID allocated by the AMF,
and information about the SMF.

[0114] In some possible embodiments of the present
disclosure, the ID allocated by the AMF may be a tem-
porary ID corresponding to the session-related informa-
tion allocated by the AMF upon the receipt of a third mes-
sage from the SMF, and the third message includes the
session-related information.

[0115] In some possible embodiments of the present
disclosure, the information about the SMF may include
one or more of an ID of the SMF, an FQDN of the SMF,
an |IP address of the SMF, and a TEID of the SMF.
[0116] In some possible embodiments of the present
disclosure, the routing device may further include a stor-
age module configured to store a routing relationship be-
tween the routing information and the SMF correspond-
ing to the routing information.

Eighth Embodiment

[0117] Basedonasameinventive concept,the present
disclosure further provides in this embodiment a routing
device. A principle of the routing device for solving the
problem is similar to that of the routing method as shown
in FIGs. 3-7, so the implementation of the routing device
may refer to that of the routing method.

[0118] AsshowninFIG. 9, the routing device 900 may
include a second transmission module 901 configured to
transmit a first message to an AMF, the first message
including session-related information and routing infor-
mation associated with the session-related information,
the routing information being adopted by the AMF toroute
the session-related information to a relevant SMF.
[0119] In some possible embodiments of the present
disclosure, the routing device may further include a sec-
ond reception module (not shown) configured to receive
a second message from the AMF. The second message
includes the session-related information and the routing
information associated with the session-related informa-
tion, and the first message is a acknowledgement mes-
sage of the second message.

[0120] In some possible embodiments of the present
disclosure, the routing information may include one or
more of a PDU session ID, an ID allocated by the AMF,
and information about the SMF.

[0121] In some possible embodiments of the present
disclosure, the ID allocated by the AMF may be a tem-
porary ID corresponding to the session-related informa-
tion allocated by the AMF upon the receipt of a third mes-
sage from the SMF, and the third message includes the
session-related information.

[0122] In some possible embodiments of the present
disclosure, the information about the SMF may include
one or more of an ID of the SMF, an FQDN of the SMF,
an |IP address of the SMF, and a TEID of the SMF.
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Ninth Embodiment

[0123] Basedonasameinventive concept, the present
disclosure further provides in this embodiment a routing
device. A principle of the routing device for solving the
problem is similar to that of the routing method as shown
in FIGs. 2 and 4-7, so the implementation of the routing
device may refer to that of the routing method.

[0124] As shown in FIG. 10, the routing device may
include a first processor 1004, a first memory 1005 and
a first transceiver 1001. The first processor 1004 is con-
figured to read a program stored in the firstmemory 1005,
so as to: receive a first message from an (R)AN, the first
message including session-related information and rout-
ing information associated with the session-related infor-
mation; and route the session-related information to a
relevant SMF in accordance with the routing information.
The first transceiver 1001 is configured to receive and
transmit data under the control of the first processor 1004.
[0125] In FIG. 10, bus architecture (represented by a
first bus 1000) may include a number of buses and bridg-
es connected to each other, so as to connect various
circuits for one or more processors 1004 and one or more
memories 1005. In addition, as is known in the art, the
first bus 1000 may also be used to connect any other
circuits, such as a circuit for a peripheral device, a circuit
for a voltage stabilizer and a power management circuit,
which are not particularly defined herein. A first bus in-
terface 1003 may be provided between the first bus 1000
and the first transceiver 1001, and the first transceiver
1001 may consist of one element, or more than one el-
ement, e.g., a transmitter and a receiver for communica-
tion with any other devices over a transmission medium.
Data processed by the first processor 1004 may be trans-
mitted on a wireless medium via the first transceiver 1001
and a first antenna 1002. Further, the first antenna 1002
may further receive data and transmit the data to the first
processor 1004 via the first transceiver 1001.

[0126] The first processor 1004 may take charge of
managing the first bus 1000 as well as general process-
ings, and may further provide various functions such as
timing, peripheral interfacing, voltage adjustment, power
source managementand any other control functions. The
first memory 1005 may store therein data for the opera-
tion of the first processor 1004. To be specific, the first
processor 1004 may be a Central Processing Unit (CPU),
an Application Specific Integrated Circuit (ASIC), a Field-
Programmable Gate Array (FPGA) or a Complex Pro-
grammable Logic Device (CPLD).

[0127] In some possible embodiments of the present
disclosure, the first processor 1004 is further configured
to transmit a second message to the (R)AN. The second
message may include the session-related information
and the routing information associated with the session-
related information, and the first message may be a ac-
knowledgement message of the second message.
[0128] In some possible embodiments of the present
disclosure, the first processor 1004 is further configured
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to: combine a plurality of pieces of session-related infor-
mation received from a plurality of SMFs into one second
message, the second message carrying the routing in-
formation associated with each piece of session-related
information; and transmit the second message to the
(R)AN.

[0129] In some possible embodiments of the present
disclosure, the first processor 1004 is further configured
to, upon the receipt of the first message for confirming
the second message from the (R)AN, determine the rel-
evant SMF in accordance with the routing information
associated with the session-related information, and
transmit the session-related information to the SMF.
[0130] In some possible embodiments of the present
disclosure, the first processor 1004 is further configured
to store a routing relationship between the routing infor-
mation and the SMF corresponding to the routing infor-
mation.

Tenth Embodiment

[0131] Basedonasameinventive concept, the present
disclosure further provides in this embodiment a routing
device. A principle of the routing device for solving the
problem is similar to that of the routing method as shown
in FIGs. 3-7, so the implementation of the routing device
may refer to that of the routing method.

[0132] As shown in FIG. 11, the routing device may
include a second processor 1104, a second memory
1105 and a second transceiver 1101. The second proc-
essor 1104 is configured to read a program stored in the
second memory 1105, so as to transmit a first message
to an AMF, the first message including session-related
information and routing information associated with the
session-related information, the routing information be-
ing adopted by the AMF to route the session-related in-
formation to a relevant SMF. The second transceiver
1101 is configured to receive and transmit data under
the control of the second processor 1104.

[0133] In FIG. 11, bus architecture (represented by a
first bus 1100) may include a number of buses and bridg-
es connected to each other, so as to connect various
circuits for one or more processors 1104 and one or more
memories 1105. In addition, as is known in the art, the
first bus 1100 may also be used to connect any other
circuits, such as a circuit for a peripheral device, a circuit
for a voltage stabilizer and a power management circuit,
which are not particularly defined herein. A first bus in-
terface 1103 may be provided between the first bus 1100
and the first transceiver 1101, and the first transceiver
1101 may consist of one element, or more than one el-
ement, e.g., a transmitter and a receiver for communica-
tion with any other devices over a transmission medium.
Data processed by the first processor 1104 may be trans-
mitted on a wireless medium via the first transceiver 1101
and a first antenna 1102. Further, the first antenna 1102
may further receive data and transmit the data to the first
processor 1104 via the first transceiver 1101.
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[0134] The first processor 1104 may take charge of
managing the first bus 1100 as well as general process-
ings, and may further provide various functions such as
timing, peripheral interfacing, voltage adjustment, power
source managementand any other control functions. The
first memory 1105 may store therein data for the opera-
tion of the first processor 1104. To be specific, the first
processor 1104 may be a CPU, an ASIC, an FPGA or a
CPLD.

[0135] In some possible embodiments of the present
disclosure, the second processor 1104 is further config-
ured to receive a second message from the AMF. The
second message may include the session-related infor-
mation and the routing information associated with the
session-related information, and the first message may
be a acknowledgement message of the second mes-
sage.

[0136] It should be further appreciated that, such
phrases as "one embodiment" and "one of the embodi-
ments" intend to indicate that the features, structures or
characteristics are contained in at least one embodiment
of the present disclosure, rather than referring to a same
embodiment. In addition, the features, structures or char-
acteristics may be combined in any embodiment or em-
bodiments in an appropriate manner.

[0137] Itshouldbe furtherappreciated that, serial num-
bers of the steps shall not be used to define the order of
the steps, and instead, the order of the steps shall be
determined in accordance with their functions and inter-
nal logics.

[0138] In addition, the terms "system" and "network"
may be replaced with each other. The expression
"and/or" is merely used to describe the relationship be-
tween objects, and it includes three relationships. For
example, "A and/or B" may represent that, there is only
A, there are both A and B, and there is only B. Further,
the symbol "/" usually refers to "or".

[0139] Itshould befurther appreciatedthat, the expres-
sion "B corresponding to A" means that B is associated
with A and may be determined in accordance with A.
However, when B is determined in accordance with A, it
means that B may be determined in accordance with A
and/or any other information.

[0140] It should be further appreciated that, the device
and method may be implemented in any other ways. For
example, the embodiments for the apparatus are merely
for illustrative purposes, and the modules or units are
provided merely on the basis of their logic functions. Dur-
ing the actual application, some modules or units may
be combined together or integrated into another system.
Alternatively, some functions of the module or units may
be omitted or not executed. In addition, the coupling con-
nection, direct coupling connection or communication
connection between the modules or units may be imple-
mented via interfaces, and the indirect coupling connec-
tion or communication connection between the modules
or units may be implemented in an electrical or mechan-
ical form or in any other form.
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[0141] In addition, the functional units in the embodi-
ments of the present disclosure may be integrated into
a processing unit, or the functional units may exist inde-
pendently, or two or more functional units may be com-
bined together. These units may be implemented in the
form of hardware, or hardware plus software.

[0142] The functional units implemented in a software
form may be stored in a computer-readable medium.
These software functional units may be stored in a stor-
age medium and include several instructions so as to
enable a computer device (a personal computer, a server
or network device) to execute all or parts of the steps of
the method according to the embodiments of the present
disclosure. The storage medium includes any medium
capable of storing therein program codes, e.g., a univer-
sal serial bus (USB) flash disk, a mobile hard disk (HD),
a read-only memory (ROM), a random access memory
(RAM), a magnetic disk or an optical disk.

[0143] The above embodiments are for illustrative pur-
poses only, butthe presentdisclosure is not limited there-
to. Obviously, a person skilled in the art may make further
modifications and improvements without departing from
the spirit of the present disclosure, and these modifica-
tions and improvements shall also fall within the scope
of the present disclosure.

Claims
1. A routing method, comprising:

receiving, by an Access and Mobility Manage-
ment Function (AMF), a first message from a
(Radio) Access Network ((R)AN), the first mes-
sage comprising session-related information
and routing information associated with the ses-
sion-related information; and

routing, by the AMF, the session-related infor-
mation to a relevant Session Management
Function (SMF) in accordance with the routing
information.

2. The routing method according to claim 1, wherein
prior to receiving, by the AMF, the first message from
the (R)AN, the routing method further comprises:
transmitting, by the AMF, a second message to the
(R)AN, wherein the second message comprises the
session-related information and the routing informa-
tion associated with the session-related information,
and the first message is a acknowledgement mes-
sage of the second message.

3. The routing method according to claim 2, wherein
the transmitting, by the AMF, the second message
to the (R)AN comprises: combining, by the AMF, a
plurality of pieces of session-related information re-
ceived from a plurality of SMFs into one second mes-
sage, the second message carrying the routing in-
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10.

formation associated with each piece of session-re-
lated information; and transmitting, by the AMF, the
second message to the (R)AN.

The routing method according to claim 3, wherein
the routing, by the AMF, the session-related infor-
mation to the relevant SMF in accordance with the
routing information comprises: upon the receipt of
the first message for confirming the second message
from the (R)AN, determining, by the AMF, the rele-
vant SMF in accordance with the routing information
associated with the session-related information, and
transmitting the session-related information to the
SMF.

The routing method according to any one of claims
1 to 4, wherein the routing information comprises
one or more of a Protocol Data Unit (PDU) session
Identity (ID), an ID allocated by the AMF, and infor-
mation about the SMF.

The routing method according to claim 5, wherein
the ID allocated by the AMF is a temporary ID cor-
responding to the session-related information allo-
cated by the AMF upon the receipt of a third message
from the SMF, and the third message comprises the
session-related information.

The routing method according to claim 5, wherein
the information about the SMF comprises one or
more of an ID of the SMF, a Full Qualified Domain
Name (FQDN) of the SMF, an Internet Protocol (IP)
address of the SMF, and a Tunnel Endpoint Identity
(TEID) of the SMF.

The routing method according to any one of claims
1 to 7, further comprising: storing, by the AMF, a
routing relationship between the routing information
and the SMF corresponding to the routing informa-
tion.

A routing method, comprising:

transmitting, by an (R)AN, a first message toan AMF,
the first message comprising session-related infor-
mation and routing information associated with the
session-related information, the routing information
being adopted by the AMF to route the session-re-
lated information to a relevant SMF.

The routing method according to claim 9, wherein
prior to transmitting, by the (R)AN, the first message
to the AMF, the routing method further comprises:
receiving, by the (R)AN, a second message from the
AMF, wherein the second message comprises the
session-related information and the routing informa-
tion associated with the session-related information,
and the first message is a acknowledgement mes-
sage of the second message.
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The routing method according to claim 9 or 10,
wherein the routing information comprises one or
more of a PDU session ID, an ID allocated by the
AMF, and information about the SMF.

The routing method according to claim 11, wherein
the ID allocated by the AMF is a temporary ID cor-
responding to the session-related information allo-
cated by the AMF upon the receipt of a third message
from the SMF, and the third message comprises the
session-related information.

The routing method according to claim 11, wherein
the information about the SMF comprises one or
more of an ID of the SMF, an FQDN of the SMF, an
|P address of the SMF, and a TEID of the SMF.

A routing device, comprising:

a first reception module configured to receive a
first message from an (R)AN, the first message
comprising session-related information and
routing information associated with the session-
related information; and

a routing module configured to route the ses-
sion-related information to a relevant SMF in ac-
cordance with the routing information.

The routing device according to claim 14, further
comprising:

a first transmission module configured to transmit a
second message to the (R)AN, wherein the second
message comprises the session-related information
and the routing information associated with the ses-
sion-related information, and the first message is a
acknowledgement message of the second mes-
sage.

The routing device according to claim 15, wherein
the first transmission module is further configured to:
combine a plurality of pieces of session-related in-
formation received from a plurality of SMFs into one
second message, the second message carrying the
routing information associated with each piece of
session-related information; and transmit the second
message to the (R)AN.

The routing device according to claim 16, wherein
the first transmission module is further configured to,
upon the receipt of the first message for confirming
the second message from the (R)AN, determine the
relevant SMF in accordance with the routing infor-
mation associated with the session-related informa-
tion, and transmit the session-related information to
the SMF.

The routing device according to any one of claims
14 to 17, wherein the routing information comprises
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one or more of a PDU session ID, an ID allocated
by the AMF, and information about the SMF.

The routing device according to claim 18, wherein
the ID allocated by the AMF is a temporary ID cor-
responding to the session-related information allo-
cated by the AMF upon the receipt of a third message
from the SMF, and the third message comprises the
session-related information.

The routing device according to claim 18, wherein
the information about the SMF comprises one or
more of an ID of the SMF, an FQDN of the SMF, an
IP address of the SMF, and a TEID of the SMF.

The routing device according to any one of claims
14 to 20, further comprising:

a storage module configured to store a routing rela-
tionship between the routing information and the
SMF corresponding to the routing information.

A routing device, comprising:

a second transmission module configured to trans-
mit a first message to an AMF, the first message
comprising session-related information and routing
information associated with the session-related in-
formation, the routing information being adopted by
the AMF to route the session-related information to
a relevant SMF.

The routing device according to claim 22, further
comprising:

a second reception module configured to receive a
second message from the AMF, wherein the second
message comprises the session-related information
and the routing information associated with the ses-
sion-related information, and the first message is a
acknowledgement message of the second mes-
sage.

The routing device according to claim 22 or 23,
wherein the routing information comprises one or
more of a PDU session ID, an ID allocated by the
AMF, and information about the SMF.

The routing device according to claim 24, wherein
the ID allocated by the AMF is a temporary ID cor-
responding to the session-related information allo-
cated by the AMF upon the receipt of a third message
from the SMF, and the third message comprises the
session-related information.

The routing device according to claim 24, wherein
the information about the SMF comprises one or
more of an ID of the SMF, an FQDN of the SMF, an
IP address of the SMF, and a TEID of the SMF.

An AMF device, comprising a processor, a memory,
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and a computer program stored in the memory and
executed by the processor, wherein the processor
is configured to execute the computer program so
as to implement the routing method according to any
one of claims 1 to 8.

An (R)AN device, comprising a processor, a mem-
ory, and a computer program stored in the memory
and executed by the processor, wherein the proces-
sor is configured to execute the computer program
so as to implement the routing method according to
any one of claims 9 to 13.

A computer-readable storage medium storing there-
in a computer program, wherein the computer pro-
gram is executed by a processor so as to implement
the routing method according to any one of claims 1
to 8.

A computer-readable storage medium storing there-
in a computer program, wherein the computer pro-
gram is executed by a processor so as to implement
the routing method according to any one of claims 9
to 13.
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